This review deals with the effect of surface geometric structure and wettability of glidants on the flowability and compressibility of pharmaceutical powder mixture from microscopic aspects. For improving flowability, porous or fine nonporous structure is effective, independent of the surface wettability, and adhesion force between glidants and pharmaceutical filler dominate flowability. Therefore, if glidants having the same particle diameter are added, porous structure is more effective to enhance the flowability, as porosity highly contributes to reduce the contact area and adhesion force due to rougher surface structure. As respect to compressibility, only porous and fine nonporous hydrophilic glidants can increase the tablet hardness when tabletted with lubricant. In particular, hydrophobic glidants have a deleterious effect and weaken tablet hardness. These trends indicate that microscopic structure and wettability are decisive factors to determine the macroscopic properties. This means that desired flowability and compressibility can be obtained by choosing the optimum microscopic structure and wettability of glidants.
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Fig. 1 Repose angle depending on additional ratio of light
anhydrous silicic acid to crystalline cellulose (Avicel PH 101) and lactose (Tablettose 80 ). Repose angle decreased with additional ratio and showed the local maximum.
Fig. 2
Compression force-tablet hardness relationships for powder blends containing 0( ), 0.5( ), 1( ), and 2 ( ) colloidal silicon dioxide. 
3
23 Fig. 3 Carr index when porous and nonporous silicon dioxide were added to filler mixture. These two samples have the same particle diameter. Porous samples are more effective to improve flowability.
Fig. 4
Maximum Carr index and optimum additional ratio related to particle diameter of (a) nonporous silicon dioxide and (b) porous silicon dioxide. Model of interacting particle diameter
Mechanism to improve flowability Interacting particle diameter is not related to individual particle diameter, because of surface roughness contributed to numerous pores. Flowability is improved independent of individual particle diameter.
Interacting particle diameter is equal to individual particle diameter . Adhesion force increases in proportion to particle diameter. Therefore, flowability reduces as the increase of individual particle diameter.
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